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See Notification of Transmittal of International 
FOR FURTHER ACTION preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/US97/22125 


InternationaJ filing date (day/month/year) 
05/12/1997 


Priority date (day/month/year) 
06/12/1996 


International Patent Classification (IPC) or nal 
C12N 15/31 


jonal classification and IPC 


Applicant 

REGENTS OF THE UNIVERSITY OF MINNESOTA et al. 



and is transnnitted to the applicant according to Article 36. 

2, This REPORT consists of a total of 1 0 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



II 
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Priority 


III 




Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 
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Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 






citations and explanations suporting such statement 


VI 
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Certain documents cited 


VII 




Certain defects in the international application 


VIII 




Certain observations on the international application 
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Date of completion of this report 
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preliminary examining authority: 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



Internationa! application No. PCT/US97/22 1 25 



I. Basis of th report 

1 This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
' response to an invitation under Articie 14 are referred to in this report as "originaily filed" and are not annexed to 
the report since they do not contain amendments.): 



Description, pages: 

1 -40 as originally filed 

Claims, No.: 

1-16 as originally filed 

Drawings,,sheets::^;. , ^i-i^ 
1/10-10/10 as originally filed 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. El This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

see separate sheet 

4. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, Inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 15 and 16. 

because: 
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la the said international application, or the said claims Nos. 15 and 16 relate to the following subject matter 
which does not require an intemational preliminary examination {specify^: 

see separate sheet 

□ the description, claims or drawings {indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify^: 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be forrried, ; ' ' 

□ no intemational search report has been established for the said claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1-14 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-14 


Industrial applicability (lA) 


Yes: 


Claims 


1-14 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the intemational application have been noted: 
see separate sheet 
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VIII. C rtain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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SECTION I 

1. Amendments under Article 34 PCT : 

Amended pages 36-40 of the description, filed with Xhe demand (02.07.98) are 
considered to be unallowable under Article 34 (2) (b) PCT because they introduce 
subject-matter which extends beyond the content of the application as originally filed. 

The substitution of the amino acid alanine bv the amino acid serine in example 6 is 
not supported by the description because there i^ no specific reference therein to the 
preferential use of serine (instead of alanine, or any other of the mentioned amino 
acids) as the substitute amino acid in the amino acid change/s of the mutant SPE-C 
toxin. 

Such subject-matter is regarded to be an information which is not directly and 
unambiguously derivable from that previously presented by the application. 

Therefore, this International Preliminary Examination Report is established as if such 
amendments had not been made (Rule 70.2 (c) PCT). 



SECTION III 

2. According to Article 34(4)(a)(l) PCT and Rule 67.1 (iv) PCT the International 
Preliminary Examination Authority is not required to carry out an international 
preliminary examination on an international application if, and to the extent to which, 
its subject-matter concerns methods for the treatment of the human or animal body 
by surgery or therapy, as well as diagnostic methods. 

The subject-matter of claims 15 and 16 relates to methods for treatment of the 
human or animal body. Therefore, no opinion with regard to novelty, inventive step 
and industrial applicability is established for said claims. 
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SECTION V 

3. Reference is made to the following documents: 

D1: Infect. Immun., Vol. 56, No. 9, 1988, pages 2518-2520 
D2: Infect. Immun., Vol. 64, No. 3, 1996, pages 861-869 

4. Novelty (Article 33(2) PCT) 

The subject-matter oj ;the present application does not appear to be disclosed in the 
prior art as defined in the regulations (Plyle 64 (1)-(3) PCT). 

Therefore, in view of such prior art the subject-matter of the present application (claims 
1-14) has to be regarded as being new (Article 33 (2) PCT). 

5. Inventive Step (Article 33 (3) PCT) 

The present application does not satisfy the criterion set forth in Article 33 (3) PCT 
because the subject-matter of claims 1-14 does not involve an inventive step (Rule 65 
(1)and (2) PCT). 

The closest prior art to evaluate the inventiveness of claims 1-14 is document D1, 
which discloses the nucleotide sequence of the gene speC encoding the streptococcal 
pyrogenic exotoxin type C (SPE-C). D1 also discloses that, among several members of 
a family of biologically and biochemically related toxins (type-A exotoxin from 
Streptococcus pyogenes (SPE-A), enterotoxins from Staphylococcus aureus and toxic 
shock syndrome toxin-1), of which SPE-C is a member, the mature amino acid 
sequence of SPE-C shared the greatest amount of homology with SPE-A. 
Furthermore, D1 discloses that regions which are conserved between SPE-C and other 
toxins may represent biologically important sites or sites necessary for the structural 
integrity of the proteins, and further suggests studies using site-directed mutagenesis 
to analyse such regions. 
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(See Abstract, Table 1, Figure 2 and page 2519. left hand column, lines 10-1 1 and right 
hand column, lines 20-26). 

Starting from D1, the underlying technical problem to be solved by the present 
application can be considered to lie in the provision of mutant SPE-C toxins having at 
least one amino acid change and being nonlethal compared to the wild-type SPE-C. 

In this respect, claim 1 merely states the problem to be solved, which problem is obvious 
in view of D1 , without.jndicating in terms of technical features how this problem is to be 
solved. Given that a^'^olution to a problem cannot be the problem itself, claim 1 lacks 
inventiveness. 

The solution provided by the Applicant to solve the above problem is represented by 
mutant SPE-C toxins having at least one amino acid change in one of the specific 
domains defined in claims 2 or at one of the specific amino acids indicated in claim 3. 

Document D2 discloses that extensive mutational analysis of SEB (S. aureus enterotoxin 
B) has defined amino acid residues important for interaction with either class II MHC 
molecules or the TCR. and therefore important for the superantigenic activity of SEB. D2 
further discloses that SPE-A is closely related to SEB. and that amino acid identity with 
the above mentioned SEB residues allowed to determine the residues of SPE-A that 
interact with MHC-II and TCR. The SPE-A residues so determined were mutated, using 
site-directed mutagenesis, thereby identifying the residues of this toxin necessary for 
superantigenic activity and thus originating mutant SPE-A toxins having amino acid 
change/s, being nonlethal, having a decrease in mitogen icty... 
(See Abstract, page 863. left hand column, line 29-line 43 and Discussion). 

Trying to solve the above technical problem, and taking together the teachings of D1 
and D2, the person skilled in the art would be taught to apply the strategy disclosed in 
D2 for the toxin SPE-A to the toxin SPE-C. Therefore, the person skilled in the art would 
not require any inventive skills to determine the SPE-C amino acid residues and 
domains responsible for different biological activities, such as toxicity and mitogenicity. 
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and then to use site-directed mutagenesis to originate SPE-C toxins mutated in said 
residues/domains. 

Thus, the subject-matter of claims 2-10 does not involve an inventive step. 

Regarding the properties of the mutant SPE-C toxins, the provision of vaccine and 
pharmaceutical compositions comprising said mutant toxins is considered to be an 
obvious procedure to the person skilled in the art. Thus, the subject-matter of claims 1 1 
and 12 does not involve an inventive, step. 

The features of claims 13 and 14 are generally known in the art. They do not confer as 

such an inventive step to the claimed subject-matter. 

Said claims should relate to novel and inventive mutant SPE-C toxins. 

6. Industrial Applicability (Article 33(4) PCT) 

The subject-matter of claims 1-14 is susceptible of industrial applicability as defined in 
Article 33 (4) PCT. 

SECTION VIII 

7. The present application does not satisfy the criterion set forth in Article 6 PCT because 
the following claims are not clear. 

7.1. A toxin (claim 1) and a DNA (claim 13), regarded as chemical products, should be 
clearly and unambiguously characterized by technical features, e.g. their amino acid and 
nucleotide sequences, respectively, and not only by the result to be achieved (cf. 
Guidelines for Preliminary Examination (PCT) Clll 4.7 and 4.7a). 
Therefore, the subject-matter of claims 1 and 13 lacks clarity. 
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7.2. The term " fragment " renders claim 1 unclear. 

This term is vague and indefinite because it does not indicate either the length of the 
fragment, the region/domain of the toxin to which the fragment corresponds, the function 
of fragment, or any particular characteristic that the fragment should have. 
Although In the description (page 22 line 22-page 23 line 8) said fragments are 
characterised, the meaning of a claim should be clear from the wording of the claim 
alone (see the Guidelines for Preliminary Examination (PCT) Clll 4.2.). 

7.3. Claim 1 lacks clarity due to the expression " at least one " regarding the amino acid 
changes in the mutant SPE-C toxin. The lack of un upper limit to define the maximum 
number of amino acid substitutions, as .well as the lack of any other limiting feature 
(technical or functional),, leads to a lack of clarity because without indicating how may 
(or which) amino acids are to be substituted, the subject-matter of claim 1 includes also 
mutant SPE-C toxins having ah its amino acids changed, which no longer is a mutant 
SPE-C toxin but a completely different protein. 

7.4. The expressions " substantially nonlethal " (claim 1), " substantia lly corresponding to wild- 
tvpe SPE-C toxin" (claim 1), and " substantially enhance endotoxin shock " (claim 10) are 
not suitable to clearly define the scope of said claims, because they are without technical 
significance and their vagueness makes it entirely open to Individual interpretation. 

7.5. The term " SPE-C " (claims 1-13) is regarded as an acronym and should therefore be 
clarified. 

7.6. Claims 3-9 and example 6 refer to a mutant SPE-C toxin having an amino acid change 
at amino acid " asparagine-38 ". However, in the description (page 11, line 24) and in 
table 2, the substitution is at amino acid " asparagine-37 ". This inconsistency creates an 
ambiguity that should be removed by using always the same designation when referring 
to the same mutant toxin. 
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7.7. It appears that the terms " SPE-A " (description: page 14, lines 12 and 22) and "seeA" 
(description: page 26. line 31) are not correct, and that they should be replaced by the 
terms " SPE-C" and " speC" . respectively. 

7.8. The relation between the reference to fig. 2 (description: page 33, line 30) and figure 2 
itself (drawings: sheet 2/10) is not clear. It appears that said reference to fig. 2 in the 
description is not accurate. 

SECTION VII 

8. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in documents D1 and D2 is not mentioned in the description, nor are these 
documents identified therein. 
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Box I Observations wh re certain claims were found uns arcliabi (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article I7{2)(a) for the following reasons: 

1. I X I Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 15 16 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composi tion. 

2. Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. I I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box 11 Observations where unity of invention is lacicing (Continuation of Item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
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